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Biodegradable Self-Assembling
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Purpose. To develop self-assembl ke solubility
of poorly water-soluble drugs.
Methods. Low molecular weigh

were synthesized by ring-opening 01
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INTRODUCTION

' p?ulic derivativés glven ‘thé natiiré of thie screenmg and, as a

result, there is a general trend for new drug candidates to be
poosly water-soluble, of high molecular weight, and to possess
poor oral bioavailability (1). The formulation of such com-
pounds into systems that allow for the absorption of the drugs
represents, therefore, a real challenge to the formulator. Nu-
merous approaches have b eested to improve the oral
bioavailability of ped iluble drug candidates in-
cluding microniz reduction), complexation,
format:on ration of amorphous solid
sstems (microemulsions,
fci polymer micelles, poly-
‘microcapsules, etc.), and

(CAP) and trimethylenecarbonaté (
tiators were evaluated. The emulsifying and self-
ties were inv
assembling sys
havior, clou
concentration
improvement of;
Resulis, Only
mers synthesiz
2000 as initiat
tion, these cop§
droplet sizes i
diblock polym:
micellar conc
mmePEGTS0
than those mma
water-soluble

Good reproducdi
Conclusions, The polyester dibloc

vehicles for the oral delivery of pootf
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ABBREVIATIONS: CAP, e-caprolactone; CMC, critical miceliar

concentration; Cryo-LEEM, cryo trammlaslon electron m1crosmpy,

FASSIF, fasted-state :simulatedintéstif

simulated intestinal filid; MmePEG, my nomethyi ether pol thyl:

eneglycol; mmePEG- CAPITMC, mohomethyl ether polyethylenegly-

col-poly(e-caprolactoncftrimethylene carbonate); O/W, oil in water

emulsion; PCS, photon cerrelation spectroscopy; PEG, pelyethyl-

enegiycol; TMC, trimethylene carbonate; W/O water in oil emulsion.
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micellar selutio

Hes:po rvdrophilic and a hydrophobu_ part,
whlch enablcs the rnolcculc to adopt dszcrent tyg}cs of orga-
ion and the
surfactant

: ¥

le)- poly(propyiene ox:de)
ck copolymers (e.g., poly-
-aspartate), poly(ethylene
acid), poly(ethylene oxide)-
‘core of the micelle while the
- oxide) forms the stabilizing
‘been intensively investigated
as parenteral drug vehicle swever, the incorporation of
drugs into diblock polymeric:igicelies is usually a long and
multi-step procedure, which often requires the use of organic
solvents (for reviews, see Refs. 2,3,10-14), There are various
methoeds for the incorporation of drugs in the block-
copolymer micelles. If the copolymers are water-soluble and
can form micelles upon dilution with water, a solution of the
drug in an organic solvent may be mixed with an aliquot of
the copolymer solution followed by solvent evaporation. Al-
ternatively, the drug in agolvent can be added dropwise to the
waletand the-drugisthen mcarporated as
he digect dissolution: may require

poly(e-caprolacton
hydrophilic block p
corona. Poelymeric micel]

'workulung”at ‘elevated temperatures. The' micellization of co-

polymers, which do not dissolve easily in water, requires the
use of the dialysis method. The dialysis method involves dif-
ferent steps: 1} dissolution of the copolymer in an organic
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solvent that is miscible with water, ii) dialysis of the solvent-
copolymer mixture against water. In this case, the drug is first
added to the copol ymcr in the organic solvent (for review, see
Ref, 2).

The aim of thls Study Waa gics develo blodegraddbie poly:

following properties: 1) The polymer needs to be liquid at
room temperature and/or 37°C to allow spontaneous self-
emulsification without the addition of organic solvents or
heat. Hence, low molecular weight random copolymers were
identified as possible leads. ii) The polymer must be biode-
gradable and non-toxic. Novel biodegradable polyesters were
therefore synthesized based on, monomers which are gener-

ally recognized as sp
as surgical sutures| (@1
assembling to avoid U= Tise o

a hydrophilic motety.
Based on these criter
assembling copolymers whic

Preparation of the Liquid Random Copolymers

Briefly, the syathesis of CAP/TMC 50/50 polymers (see
Table I} was carncd out.as follows: In a glove box,__,S.Q,}J,mol of

: 5 molef - caprolactone wele- transferred
mto a silanized 500 m! single neck round bottom flask
equipped with a stainless steel mechanical stirrer and a nitro-
gen gas blanket. The reaction flask was placed in an off bath
set al 160°C for 24 h. The polymer was then devolatilized
under vacuum at 90°C for 48 to 72 h (Table I).

Preparation of Triblo

esis of random copolymer
copolymers. PEG 600 or
a monomer/initiator ratio

ypolymers

vas used for the manufac-
Monomethyl ether PEG

MATERIALS. AND METE

[ omerhmtlator ratio of 13/1 un-
, 750, 2000

Chemicals

The poly:
materials and
USA)}. e-Caprl
Carbide (D
{(TMC) from
1,3-Propanediy
toluene were f
yleneglycol wi
1000 g/mol (PE;
yleneglycol wif]
g/mol (mmeP
mmePEG 2000) were pur{,hdsed f:r

USA). Albamin {fraction V) w

chemical reagents necessary to D
were purchased from Acros Orga
Poloxamer 105 was a gift from
UK)}. Pyrene (>99% purity) w
Risperidone, 1*C-labeled risperidh
provided by Fanssen Pharmaceul
drocortisone and indomethacin w
Pharma {Nazareth, Belgium).

¢ from Omega

Polymer Synthesis and Characterization

The synthesis of the various “liquid” random copoly-
mers, triblock copolymers and diblock copelymers was per-
formed according to a ring-opening polymerization process
(15-17). Preliminary-experiments with different monomers
had shown that capa‘olactone and tnmethylene arbenate had
the best emulsilying and sel-as;

shown). Hence, three groups of polyinérs formed- from simidar

ratio of the same monomers: caprolactone (CAP) / trimeth-
ylene carbonate (TMC) 50/350 were synthesized and the infiu-
ence of the initiator used was studied.

Self-Assembling Systems

microemulsions (18,19} with
lic phase was evaluated by the
agrams (see Fig. 2). The sur-
Chis surfactant was selected
G chain, its liquid phase at
room temperature and d its cloud point superior to
37°C. Briefly, 9 binary sys’[ containing various ratios of
polymer and surfactant ranging.from 10/90 to 90/10 w/w were
prepared and equilibrated at 37°C, Ultrapure water at 37°C
was then added to the mixture aliquot by aliquot.

The seli-assembling properties of the liquid copolymers
were assessed by adding water gradually under gentle stirring
at 37°C. The formation of a clear fiuid was evaluated visually.
Isotropic solutions were also observed under polarized Hght,

the liguid cofy
construction &
factant used was Po
because of the preset

The size of the droplets was determined by photon cor-
refation spectroscopy (PCS) using a Coulter NAMD (Coulter

i

PHYSICOCHEMICAL CHARACTERIZATION OF J\/ ('G“
?QTHE SELF-A'SE BL__GSYSTEMS : )

Ao ‘e pot 314

.Slze zmd Shape of ‘the Dropiets L~



Biodegradable SeH-Assembling PEG-Copolymer

Table L. Some Propertics of CAP/TMC 5

0/50 mol/mol Copolymers [+Mean (+SD))]

Copolymers* Initiatorst Mw§

Polydispersity$§

CAP/TMC ratio
in fina] polymer,

Seif-emulsifying  Seif-assembling
propertics® ¥

Random
R1
R2 tmmethylol propine
Triblock
T1 1,3-propanediot + 3159
PEG 600
T2 1,3-praopanediol + 3344
PEG 1000
Diblock
mmePEG3S0-CAP/TMC  Monomethyl ether 4350
G 350
mmePEGSS0-CAP/TMC Mg hyl ether 4885 (+822)
(n = 6} f‘ P
mmePEG730-CAP/TMC  Ma 5320 (x505)
(n=af

mmePEG2000-CAP/TMC 6500

* The copotymers were synthesiz
oc te as catalyst,

fn= ber of batchies synthestze:

I Initiators were added at

O/W = oil in
** Selhassembli

Electronics, B
ments Corp, 3
micelles were:
croscopy (cryi
micelles in th

was placed on a TEM-grid. The 1
nated with a filter paper in order
nm). The sample was then tre:
ethane. The grid was transferr
aitrogen on 2 cryo-TEM holder ¢
Philips CM12. The analyses wer
120 kV.

Surface Charge A,(."/Q

The zeta potential of the micelles was determined with a
photon correlation time electrophoretic device (Zetasizer
2000, Malvern, Worcestershire, UK). The analyses were pet-
formed on samples diluted in water at different pHs (2.45, 3.8,
7.2, 9.3} or a phosphate buffer (pH 6.7, 0.05 M). The pH was
adjusted with NaOH or HCI 0.1 M. The results are the mean
of at least 15 measurements.

Surfzce Tension anﬂ CrlﬁCﬂMimlim Concentratlom( M

by Tensiometer Method . ‘\\")\ \r

The surface tension of the polymers was determined at
37°C by the ring method using Du Noily tensiometer (Kriiss,
Hamburg, Germany). The reference was ultrapure water.

\iﬁ s

1.7 51%/48% W0 No
1.7 52%/48% Wio No
21 No
1.8 (x0.2) Orw Yes
1.9 (=0.1) oW Yes
1.8 O/w Yes

[ the diblock and

of 2 linear
iceHar Concentrati U l

e stock solution (107° M) in
ml of an agueous solution of
- pyrene. The pyrene concen-
for all samples The polymer
concentration varied fro to 107" g/ml. Solutions were
placed in a water bath at 70 ith stirring for one hour and
were then degassed by bubbling oxygen-free nitrogen for 3
min through the solution before recording the specirum at
room temperature {(20).

Fluorescence spectra were recorded with a Perkin-Elmer
LS50B spectrofluorimeter with a slit smaller than 2.5 nm
(emission). The excitation wavelength corresponded to the
maximum intensity obtained (= 336 nm) in the excitation
spectrum. The selected emission wavelengths were.the maxi-

acetone was evap
the copolymer was
tration was fixed at 6

33 167384 nm) in the emission s spec 1, E,ach spectrum
wiris correctéd for scattering caused by the aqueots polymer
solution using a blank sofution with an identical polymer con-
ceniration in absence of pyrene.

To analyze the microenvironment and the CMC of the

propertics® AV
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polymers, the
emission speg

ing the probe ]
from water (E

celle core (213

To determine E
over 3 values and pioited vs. the
the polymer concentration in the
the 1,/1, ratio decreased and th
CMC was determined at the int
tained by linear regression.

trength, pH and contposition
seff-assembling properties of
yzed. The following media
09%, ii) phosphate buffer
0.1 mMpHS5,6,7,8and 9, 10.1 N, iv) albumine 1 and
T 2%, v) fasted state-simulatedintestinal fluid {FASSIF) (3
AGy=RTInX,,. mM sodium taurocholate, 0.75 mM lecithin, pH 6.5, ionic

strength 0.15 M), and vi) fed-state-simulated intestinal fluid

where I§K= Xgas cinstant = 83143 J/EMnéo.]e, T 1= tfelmpc.ara- {FESSIF) (7.5 mM sodium taurocholate, 3.75 mM lecithin,
ture n °K, X = concentration at in molar fraction, 95 Sonic strength 0.3 M) (26).

and AG, = micellization energy in kJ/mole.
Cloud Point \)\’ \IB Solubilization of Poorly Water-Soluble Drugs \}\,

Since IlOIl-iOlllC:E rfactants sually display.a-gloud point,
the cloud point of ¢ i e poly ers '1s"1ss sed A solution Wi‘fh ;
1% of polymer was hedted over tirie. The cloud point Was Solubility of 4 BCS class H model drugs in the mmePEGSSO-
defined as the temperature at which the solution becomes CAP/TMC and mmePEG750-CAP/TMC solutions was as-
cloudy ie., when the solution becomes turbid at 400 nm or sessed. The influence of the hpophilicity and the acidity/
when it looses its clear isotropic appearance (23,24). basicity of the drugs con the solubilization properties of the

of the dilution medxu
the diblock copolyms
were tested: i) NaCl 9%

Micellization Energy /\

The micellization energy wa om the CMC
by the following calculation, for!
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A

self-assembl

micelles was

drocortisone
pophilicity, acidity and solubility diately diluted to aliow the
{72 reéported in Table IL [ tration. The solubility of the

To measure the drug solubil 1ixing an excess of the drug
an excess of drug was mixed wit]
perature for 24 h {magnetic stirr

reach a polymer concentration of

he micelles was determined
y experiments showed that
accurate determmat:on drug concentration in the mi-
celles were possible with*fhis:method using as the blank a
Table IL. Log P, pKa, and Solubility e, Ketoconazole,  polymer solution of the samegoncentration as the sample to

Indomethaci, and Hydrocortisone be analyzed. Wavelengths of 275 nm, 230 nm, 278 nm, and 247
nm were used for risperidone, ketoconazole, indomethacin
and hydrocortisone, respectively. The absorbance of the

Sotubility at pIL 7

£
brug Log P pKa (g/100 mb) drugs remained constant at various polymer concentrations
fAU3] Risperidone 3.04 pKal = 3.11 5% 1072 (CV < 4%). The plot of the absorbance vs. the drug concen-
pKaZ = 8.24 tration in the presence of 107> g/ml of copolymer was linear
AU Ketoconazole pKal = 3.0 <Ix 107 within the range of drug concentrations tested (R* » 0.99).
pKa2 = 6.5 The CV was less-than 3%: The filtration of the samples con-

(A8 Hydrocortisone
A5 Indomethacin

> i -.tammg th{: polymer and the solub Wed drug: through 0.45-pm

# The solubility data reported be “dbsorbance (less than 1.5%). The absorbance-of the-solutions
rials and Methods. The solubility of mdomcthacm in water was  was measured using a UNICAM 8625, KQNTRON Uvikon
telow the detection Hmit, Therefore, the value reported for this 940 or Hewlett Packard HP8453 UV/Visible specirometer.
compound is obtained from FDA data. The data are expressed as the mean of three determinations.
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Drug content {% w/w) was calculated as follows:

Mass of drug sofubilized
Mass .(_)f polymer

In vitro Release of Risperl )

f a stock solution of **C
radiolabelled risperidone in ethanol (10 mg drug/ml) was
placed in vial and the solvent evaporated under a nitrogen
flux. 50 mg of the mmePEG750-CAP/TMC polymer was then
added and mixed for 24h before adding 5 ml of water and
filtering through 0.45-um PVDF filter (Millipore). A control
experiment to check the release of free risperidone was per-

Two hundred fifty mlcrohter

formed in the same experimenis
was placed in a 1 ml dialysi
cutoff of 1000 Da (SpectroP
were dialyzed against 225 ml

The release of risperid
Samples (5 ml) were withdra
days. The release medium wa;
radioactivity of the samples
Scintillation Counter Wallac
Gold (Packard Bioscience) as th
The cumulative.ameount.of.dn
point was cor

1 conditions. Tyl of solution
igawith a molecular weight
ialyzers) and 2 bags

RESULTS

Optimization

‘mulsions whe

10600 as initiators, iii) diblock copolymers when initiated with
mmePEG (see Table 1).
The ability of these copolymers to form microemulsions

in the presence of a surfactam was first evaluatcc%i;iby adding

afidom co-
¢ YO micro-
rmed O/W mi-

s the diblock copolymer
croemulsions (Fig. 2).

As expected, the random copolymers had no self-
assembling properties. The triblock copolymers did not form
clear solutions upon dilution in water. In contrast, the
mmePEG-CAPTMC diblock copolymers formed spontane-
ously clear solutions upa dil water. This spontaneous
self-assembling prop: d with the mmePEGS350,
mmePEG750 an ain fength and not with
mePEG2000-CAP/TMC
¢ but after hydration for
C (addition of 20 to 30%

no influence on the seli-

1zed that these
potential
vy was also

opening polymerization and ar
experiments with different mon
and para-dioxanone showed
formed with caprolactone (CAP
(TMC) had the best emulsifying p:
Hence, CAP and TMC were sel
ratio of 50/50 for the synthesis of
mers.
According to the type of inj
of copolymers could be obtained Y
1.3-propanediol or trimethylolpropane were used as initiator,
i} tribfock copolymers with 1,3-propanediof and PEG 600 or

size of the

les measured by PCS was 95.4
PITMC copolymers formed
o of 20 nm. Different baiches
polymer gave vesicles with
able I1T).

howed that the polymers
mmePEGT750-CAP/TMC
formed spherical structure eir mean sizes were respec-
tively 10 = 3 and 18 = 2 nm (Eig. 3). Comparison of PCS and
cryo-TEM measures suggests that mmePEG550-CAP/TMC
micelles could form small aggregates.

very similar sizes
Cryo-TEM obs
mmePEGS550-CAP/T

Table HL Physicochemical Characterization of Sclf-Asscmbling mmePEGS550-CAP/TMC and mmePEG750-CAP/TMC Systems

Micellization  Flocculation
Size by Cloud poeint CMC ring CMC pyrene energy point (ionic
Polymer o

(kifmal} Strength M)

- PCS (nm) °C)

mmePEGSS0-CAPITMC ¥
Ex

method (g/ml)

(gfmal)

15x 39,1445

(a=35) LA (B © 0125
mmePEG750 CAP/TMC
(n=4) 17(+3.6)  53.3(221)  12x107° (#1510  3x107° (211079 161  -411 (256) 15

For more Information about the polymers, see Table L {Mean (+SD)}

Od-Ouali 66 af

i3



Biodegradable Self-Assembling PEG-Copolymer

Fig. 3. Cryo-TEM picture of mmePEG3S50-CAP/TMC and
mmePEG730-CAP/TMC polymeric micelles. Scale bar: 100 nm

Surface Charge

s solutions of the
the polymeric mi-
ce charge varied

The zeta potential o
mmePEG750-CAP/TMC ind
celles were very slightly char
between -3 mV and -7 mV.

Crifical Micellar Concentration

To confirm the hypothes
form micelles, their CMC we

tions decreas
the surface te

" mined by this
The surf;

The fluorescence probe was the second method used to
determine the CMC of copolymers. Increasing the concenira-
tion of the diblock copolymcr mmePEG- CAP/TMC in an

l

1 from 383 to 384 1) of pyrens smce the
dye molecules moved from a water environment to a more
hydrophobic medium (20,21). The I,/I; ratio decreased with
increasing polymer conceatrations to reach a constant base
line (Fig. 4}. The CMC of the polymers were in a range of 107
g/m} (Table III). These results were consistent with those
determined by the ring method:: Similar CMC values were
measured in an agued pH 2 at 37°C (data not
shown).

rmination of the polarity
s above the CMC of the
microenvironmernt in the
Indeed the I,/I; values
corresponds on the py-

olymers cai-

p—
AR

LA
PR =)

(b
A

i LS

Hﬂr;me«:m*ism;a_ugn:wm -
Fig. 4. Surface tension (O) and 1,/L; ratio (M} versus copolymer con-
centration of (A} agueous solutions of mmePEGS50-CAP/TMC and
{B} aqueous solutions of mmePEG750-CAP/TMC .

Polymerlc M!celles

iator ratio might be too close

Colloidal Stability

To check the colloidd fity of the polymeric particles
to electrolytes, the critical fl lation point was determined.
It was lower for the mmePEG 550-CAP/TMC copolymers
than for the mmePEG 750-CAP/TMC copolymers. The floc-
culation points were respectively 0.1 and 1.5 M ionic strength,
indicating that colloidal stability increased with the PEG
chain length {Table T and Fig. 5). i

Solubility of Poorly Water Soluble Drugs in the

e ioped to in-
[ ﬂﬁy of poetly water-soluble clruo “Fherefore,
the solubility of 4 BCS class II model drugs (Table T} in
agueous solutions of mmePEG-CAP/TMC polymers was

evaluated (Table IV and Fig. 6). Different batches of the T
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3
QF‘EG SE0-GAPITHG No significant burst release was observed (Fig. 7).
80 PESTELCARITMG:
[ =}
m : - R T 5
:%"__-.{,-; ' polymers ihat show self—assemblmg propertles' in physmlog:c
-E ¥ . : conditions and increase the solubilization of poorly water-
ﬁ L B ey : soluble drugs. Hence, liguid amphiphilic polymers were syn-
g » ' 1 thesized by ring opening polymerization using different
2 _ monomers and initiators. Diblock mmePEG (550 or 730)-
A Lhmd' CAP/TMC 50450 copolymers with a low molecular weight
U 2 («<5000) were shown fo formyspo eously, clear solutions in

Ivent. The droplet sizes
orepver, mmePEG2000-
pontancously clear solu-
lid at room temperature
at room temperature or
er). The mixing duration
that this polymer would
er to enhance drug solu-

]
f copolymers mmePEGS50-
. as function of ionic

Fig. 5. Turbidity of aguecus solu
CAP/TMC and mmePEG750-
strength.

mmePEGS50-CAP/TMC an
were tested for their ability t

The average solubility o
drocortisone and indomethac

ck structure and to the
; Iikely that these poly-

36 mg/100 ml
spectively 5,

meric micelle CMC. For

of the model 0 or ;.‘;é)éa
1-4% wiw. ;T::em Wa—

Neither € E -
mer/initiator r;!;:; S{F;/IT!E
solubilization

ain the drug in the micelfes.
s fulfils this requirement: the
in the gastro-intestinal tract
. The mmePEG-CAP/TMC
strength, pH and solution

The stability of the encapsu}
celles was assessed by dialysis e
control with free risperidone, th
done from the micelles was slo

g form mlcelles q

ortisone, and Indomethacin (g Aqueous Solutions of the Self-

em Formed by mmePEG-CAP/TMC ™

Table 1V. Solubility of Risperido

Polymer concentration ( !

1% 315% 10% 315%

Risperidone

mmePEGS30-CAPITMC 0.038 0.079 0.29 ND

mmePEGTS0-CAPIIMC (n = 3) 0.03 (+0.001) 0.08 (x0.013) 0.22 (+0.028) 0.64 (20.07)
Ketoconazole

mmePEGS50-CAPITMC 0.022 0.055 .22 0.65

miePEGT30-CAPIMC (n = 2) 0.02 (0.001) 0.06 (£0.004) 18 (+0.005) 0.39 (20.29)
Hydrocortisone i I T g

mmePEG750- CAPf’erC (n & @14 (£0.006) ND
Indomethacin aon i ch R e

mmePEGT750- CAP:’TMC 0.036 037 h "~ ND

The solubility was determined in {riplicate at room temperature. For more information about the type of polymers, see Table [. Results are
expressed as Mean (+SD). ND = not determined.

came out of the mmePEG750-CAP/TMC micelles in 2 days.
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Fig. 6. Solubility (g/100ml) of risperidone, ketoconazole, hydrocorti-

sone, and indomethacin in mmePEG750-CAP/TMC copolymers. The

[ or ketoconazole at ¢ mean of 3

cscnt he mean of, 3 batches of
] aaref%mean of 2
1 batch are shown. The

mers. For risperidone the data
copolymers while for hydrocortise
batches. For indomethacin the re:
solubility was determined by UV

composition including simula
Moreover, the drug included
lcascci indicating that the dru

polyesters For e"xample

low drug content (2% to 4% wiw) were achieved compared to
the drug content in micelles formed from other PEG-
'domethacm content ifitmiceiles

Isioh method) (322333, However,
the mmePEGT750-CAP/TMC micelfar solution is several
times more effective than hydroxypropyl-B-cyclodexirin, a
well known solubilization enhancer for sofubilizing most of
the drug tested (data not shown). In addition, the reproduc-
ibility of the solubilization properties of the copolymers from
one batch to another was

In the literatury )
containing po]

-describe the use of PEG-
arriers of drugs. Mainly
of lactide (1. or pL), e-cap-
5 thereof (27-33) or of
ur knowledge, no papers
mePEG-CAP/TMC co-
ncerning the spontancous
zation of drugs into the
ature depended largely on
g enerally high entrapment
efflmenmes could oaly be achieved when complex methods
I manopas-
‘heat were
ePEG730-
paper form
- water and

tants and pol
on the poly{e
by the size of
shown in T
mmePEG-C.
Since the clo
close to the

PEG chain le
maceutical applications. ‘THe stab
to the addition of electrolytes
mmePEG750-CAP/TMC than
TMC polymeric micelles. This
poried previously for PEG-poly
loidal systems and for PEGylateil
the size of the mmePEG350-CAE
PCS and cryo-TEM also suggests:
PEGS50 could be too low to ach
the micelles. A
To check if the mmePEG- C copolymers coutd
be used as delivery systems for poorly water-soluble drugs,
their effect on the solubility of 4 model drugs with different
log P and pKa was assessed, The data clearly demonstrate
that the polymers enhance the solubility of the 4 drugs in
water: the higher the polymer concentration, the higher the
sofubility. Depending on the physicochemical properties of
the drugs, the solubility.of the drugs was enhanced up fo
180-foid (for mdoma’thacm).m TESONCe 1 0L
the polymer. The BEG chain length )
ence the sofubilizing"propetiies’ ‘of thie polymes: The drug
polymer compatibility and interactions arc the key factors
influencing the extent of incorporation of a solubilizate into
polymeric micelles. The method of preparation can also affect

ilization of

asy, 1i) their eoncentration in
iood will remain above the
hey enhance the solubility of

water solubl

gk S ——
108

time {hj

Fig, 7. In vitro rclease of free risperidone () and risperidene en-

capsulated in mme PEG750-CAP/TMC miceiles (#). The percentage
of risperidone released was measured by dialysis eqailibrium at 37°C.

150 200

rug loading efficiency (for review, see Refs. 3,11). Rather
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Due io their seif-assembling properties, they may be ad-
ministrated orally as “self-microemulsifying drug delivery sys-
tems™ which will form a clear solution upon agitation in the
gastrointestinal tragt and enhance the aqueous solublhty of
the drug solubilized in the polymers; Al :
also be administered ntravj ol ]

Diblock mmePEGT50-CAPITMC copolymers ‘Séem 1o
be very promising as an interesting drug delivery system for
oral delivery of poorly water-soluble drugs.
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